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INTRODUCTION 


Jenneria pustulata (LicHtroot, 1786) is a brightly 
colored cypraeacean distributed in shallow water from 
the southern end of the Gulf of California to Ecuador 
(Keen, 1958). It is a hardy species normally found in 
association with the stony corals upon which it feeds. 
The relationship of the species to other members of the 
superfamily is not well established. KEEN (op. cit.) 
believes the shape of the radular teeth and other ana- 
tomical characters can be homologized with those of 
Trivia; however, ScHiLDER (1936) places J. pustulata in 
the Ovulidae (Amphiperatidae). Data on the structure 
of the egg capsule and the larval stages can add to the 
understanding of phylogeny in this species. 


METHODS 


Adult specimens of Jenneria pustulata were collected 
by Dr. E M. Bayer of the Institute of Marine Sciences, 
University of Miami, from Venado Island in the Bay of 
Panama in August, 1965. Of this material, a pair (female 
18mm, male 13mm) were transported alive to the In- 
stitute, where they were maintained for three years. The 
specimens were kept in an aquarium with running sea 
water at ambicnt temperatures. Assortcd coelenterates 
were also kept in the same aquarium. Stony corals, in- 
cluding Porites sp, Phyllangia americana MiLne-Ep- 
warps & Haine, 1850 and Siderastrea siderea ELLIS & 
SoLanpeErR, 1786 were used as food. There was a marked 
preference for Phyllangia over the the other species; how- 
ever, all were eventually accepted. During the period of 
observation, which extended from January, 1967 to May, 
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1968, the animals were not disturbed and had a con- 
stant supply of food. 

The egg capsules and embryos were preserved in 10% 
sea water formalin. All drawings were made from pre- 
served material with the aid of a camera lucida. 


BREEDING HABITS 


Spawning began when the water temperature cxceeded 
24° C for 3 to 4 weeks (Table 1). The breeding season 
at Miami extended from April to December. During this 
period, 20 egg masses were produced. The number of 
capsules deposited per spawning ranged from 14 to 233 
with an average of 125. A total of 2495 capsules was 
produced, Copulation took place from about 4 days to 
minutes prior to the beginning of spawning. The female 
moved onto the walls of the aquarium away from the 
sediment before beginning to spawn. No capsules were 
found on the corals. During the annual period, this pro- 
cess was repeated approximately twice a month. 

Before selecting a site for oviposition, the female ex- 
amines the walls of the aquarium for several hours. After 
selection, an area slightly larger than the diameter of a 
capsule is cleaned of periphyton and other surface de- 
posits by the radula for about 8 minutes. Then the pro- 
podium is folded over the cleared area, and a capsule is 
passed from the oviduct down a ciliated groove on the 
right side. Transport involves about one minute, The 
propodial muscles knead the capsule while it is held in 
place. Glandular cells secrete a layer of adhesive which 
imparts the final shape. Cleaning begins again about 2 
minutes before the capsule is completely attached. The 
whole cycle involves approximately 20 minutes. At this 
ratc to produce the larger egg masses, oviposition must 
continue for at least 3 days. Brooding, as noted among 
related cypraeaceans by OsTerGaaRD (1950), does not 
occur. 
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Table 1 


The Spawning of Jenneria pustulata at Miami, Florida 


Number of 
Capsules 

Date per Mass Bay Temperature (° C) 
January, 1967 0 PG 2 
February 0 215E 
March 0 22.0! 
April - 25.0! 
April 26 120 26.5 
April 30 14 25.0 
May 21 - 185 28.0 
May 31 101 28.5 
June 19 72 28.0 
June 26 85 30.0 
July 4 503 29.5 
July 7 81? 29.0 
July 20 99 3 30.0 
July 22 643 30.0 
July 28 79 30.5 
August 7 192 29.0 
September 3 169 30.0 
September 18 111 29.5 
September 25 110 29.0 
October 22 205 25.5 
October 27 211 26.5 
November 9 233 25.0 
November 20 202 24.0 
December 5 152 23.0 
January 1968 0 2E 
February 0 20.0! 
March 0 21.51 
April = 24.53 
April 179 26.0 
1 = average; °? = communal mass; 3 = communal mass 


There is some indication that communal spawning 
takes place in the natural habitat. In two instances, the 
parent returned to an egg mass several days after the 
initial spawning to deposit capsules (Table 1). In areas 
with dense populations, it is possible that several females 
will use the same mass. Communal structures can be 
identified during development by noting that the contents 
of the older oothecae have a uniformly darker pigment. 


Tur EGG MASS 


Each cluster of oothecae forms a very irregular oval 
with a long dimension varying between 5 mm and 30 mm. 
The pustulate capsules are always placed in a single 
layer. When overlapping between adjacent structures 
occurs, only a small portion of the edge of each is in- 


volved (Figures 1 a, 1b). The escape aperture is never 
covered, Placement of the oothecae in the mass does not 
vary. The side with the aperture is always placed between 
2 capsules in a preceding row. The arrangement of the 
capsules in long arcs reflects the movements of the parent 
during spawning. 


Imm 


je 


Figure 1 
The Egg Capsules of Jenneria pustulata 


a: dorsal view of 6 capsules from a typical egg mass. One capsule 
contains embryos. 
b: lateral view of 3 capsules. 


Oothecae of Jenneria pustulata are transparent, color- 
less, pustulate structures which are somewhat variable in 
shape. The basal outline of each capsule is roughly the 
shape of an obtuse triangle with rounded angles (Fig- 
ure l] a). Occasional capsules, ovate or round in outline, 
are the result of the parent’s ability to mold the capsules 
into a compact mass. An oval suture in the membranes 
of the upper surface close to the obtuse angle marks the 
escape aperture. Indistinct sutures extending laterally 
from the aperture reflect the bilobed structure of the 
oviduct (FRETTER & GRAHAM, 1962). The average di- 
mensions of the capsules are: length — 2.3mm; width 
— 1.7mm; and height — 0.5mm. Individual oothecae 
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contain from 65 to 107 embryos and average about 90. 
The numbcr of embryos per mass varied between 1 200 
and 21 000 with an average of 11 200. The total scasonal 
production for the female was 224 500 embryos. 

Development is indirect, with the formation of a 
long-term planktotrophic veliger. The pinkish-brown 
pigment which appears in the capsules after about 4 days 
is the result of the development of a pigmented proto- 
conch. Hatching begins after 13 or 14 days and is com- 
pleted in 24 to 72 hours. 


DISCUSSION 


The egg masses of cypraeaceans have general characters 
which are very uniform within a given genus; however, 
in some families (as presented by Keen, 1958) consid- 
erable variation does occur. These variations are recon- 
ciled in part by suggestions to separate the groups with an 
echinospira larva (see FRETTER & GRAHAM, 1962). A 
number of cypraeids were examined by Lo Branco (1899), 
VayssIERE (1927), and Osrercaarp (1950). A survey 
of these investigations and personal observations on the 
spawn of Cypraea spurca acicularis Gmevin, 1791, C. 
cervus LINNAEUS, 1771, and C. zebra Linnaeus, 1758, 
have shown that the structure of the egg capsules in this 
family is very uniform. As noted by OsTERGAARD (op. cit.), 
brood protection is also a characteristic of thc family. 
Erronea errones (LINNAEUS, 1758) (NATARAJAN, 1958) 
has a layered cgg clustcr quite similar to that of Cypraea 
and also exhibits brood protcction. The capsules of Trivia 
arctica (Montacu, 1803) and Ti monacha (pa Costa, 
1778), which were studied by Lesour (1932 a), differ 
grcatly from those of thcir suggested close relative, Jen- 
neria pustulata, in that they are vasiform and arc im- 
bedded individually in compound ascidians. Both spccies 
have a characteristic echinospira which does not occur 
in J. pustulata. In the Ovulidac, however, Simnia patula 
(PENNANT, 1777) (Lesour, 1932 b) has pustulate cap- 
sules arranged in a single layer like J. pustulata. Similar 
structure and placcment is also found in another ovulid, 


Cyphoma gibbosum (LINNAEUS, 1758) (personal ob- 
servation). 

In conclusion, it can be stated that the structural ar- 
rangement and placement of capsules by Jenneria pus- 
tulata is most similar to the processes occurring in the 
Ovulidae and that a close relationship is implied. 
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